= B® @ BW RW R 1995; 17 (3): 345—349 
Acta Botanica Yunnanica 





THAR A ARNEL * 
RER A RI Eee RER REY 


C ERERKEN ARERR AE, RE 610041) 
C ARERR REDRE ERFARER, EH 650204) 
C PARER LMA PL ILE OSE AE tA LR BAS, LE 200032) 


WE \ZKHRAA@MTHARE (Stellaria yunnanensis) HARPS BA — Fi SR AK stellarin 
Ao AUTRE 3 Al FA RK Da TS h A AE HF cyclo(Gly-Pro—Phe-Tyr—Gly—Gly-Pro). #& 
CAA RPK RRRAEACRHRATRERERBAMERARTHAH, BER 
cyclo(Gly—Pro—Phe~Pro—Gly—Tyr ~Gly)o 

KR THDR, ANH, Bik, TEDRE A 


REVISION OF THE STRUCTURE OF STELLARIN A 


ZHAO Yu-Rui', ZHOU Jun*, WANG Xian-Kai’, 
HUANG Xiao-Lin’, WU Huo-Ming’ 
(‘Department of Medicinal Chemistry o f Natural Products, School of Pharmacy, 
West China University of Medical Sciences, Chengdu 610041) 
(Laboratory of Phytochemistry, Kunming Institute o f Botany, Chinese Academy of Sciences, Kunming 650204) 
CState Ke y Laboratory o, f Bio—Organic Chemistry & Natural Products, Shanghai 
Institute of Organic Chemistry, Chinese Academy o f Sciences, Shanghai 200032) 


Abstract From the fresh roots of Stellaria yunnanensis Franch. a new cyclopeptide named stellarin 
A, was obtained and its structure was established to be cyclo(Gly-Pro—Phe~Tyr—Gly—Gly—Pro) 
by FAB-MS in a previous communication. Recently by a combination of 2D-NMR, FAB-MS 
and enzymatic degradation, its structure owas re-examined and revised to 
cyclo(Gly—Pro—Phe—Pro—Gly—Tyr-—Gly). 
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INTRODUCTION 


As part of program of our searching for biologically active cyclopeptides from plant resources!'*), we 
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recently have investigated the constituents of the fresh roots of Stellaria yunnanensis Franch used as a lung 
tonic in Yunnan, China!*! and obtained a new cyclopeptide named stellarin A. The structure was estab- 


lished by means of FAB-MS in a previous communication"), 


Recently, the structure was re-examinedand 

revised to cyclo(Gly-Pro—Phe- Pro—Gly-Tyr-Gly) from the structure, cyclo(Gly—Pro—Phe- 

Tyr—Gly—Gly-Pro), reported in the previous communication. In this paper, the structural elucidation was 
reported in detail. 

A methanolic extract of the fresh roots of 

S. yunnanensis was suspended in water, ex- 

Prol tracted with petroleum—benzene, EtOAc and 

O: 0 n-BuOH, respectively. EtOAc extract was 

N Pro2 


concentrated to afford a residue(37g). The res- 
Gly 1 ~ j idue was submitted to: column 
A chromatography on silica gel, eluted with 

: A CHCI, containing increasing proportion of 


0 
1 JN MeOH to give stellarin A. 
aag Y Gly2 
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RESULTS AND DISCUSSION 
H : 
Stellarin A(1) , amorphous powder, 
Scheme |: Selected HMBC and NOESY’s for stellarin [a]>-11.4(c 0.696, MeOH), is negative to 


A in DMSO-d, ninhydrin reaction but positive to the same re- 

action after hydrolyzed with 6 mol/L HCI. 

Its molecular formula was determined to be 

C,4,H4,O,N, by HRFAB-MS[(M+1)* at m/z 676.315, calc. 676.309]. The IR spectrum exhibited in- 

tense N-H and C=O absorptions at Ymax = 3300 and 1650 cm'', respectively. The °C NMR spectrum 

showed the presence of seven amide carbonyls(168.21, 168.45, 170.43, 170.23, 172.25, 170.33, 
170.43). These facts indicated that 1 is a cyclopeptide. 

Analyses of the NMR spectra were begun with identification of spin systems of the different amino 
acid residues. The amino acid residues were readily identified by means of 2D NMR techniques. The 
600MHz 'H NMR spectrum indicated that one conformation strongly dominated in DMSO-d. The H 
NMR spectrum clearly showed the presence of five amide hydrogen atoms. By following the spin systems 
of these hydrogen atoms using DQF-COSY and TOCSY, these amino acid residues were found to be 
three glycine, phenylalanine and tyrosine units. Tyrosine and phenylalanine residue all contain AMXY 
spin system with comparable chemical shift values and coupling constants, and therefore exhibited a simi- 
lar COSY spectrum, but differentiation between tyrosine and phenylalanine unit can be achieved by 
means of HMBC. The remaining NMR signals were revealed to consist of two independent spin systems of 
the type (X-CH-CH,-CH,-CH,-X) typical of proline!” by a combination of DQF-COSY, TOCSY, 
HMQC and HMBC. The seven amino acid residues accounted for the mol wt. observed in FAB-MS spec- 
trum. Amino acid analysis of the hydrolysate prepared with 6 mol / L HCI also confirmed the presence of 
the amino acid units established by NMR techniques. 

Evidence for the sequence of the amino acid residues was provided by HMBC!!, NOESY!” and 
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FAB-MS!™. As shown in Scheme 1, the HMBC and NOESY correlations indicated the presence of two 
peptide fragments(—Pro,-Gly,-Tyr—Gly,—Gly,—, —Pro,—- Phe—). The fragments at m/z 211, 398 ob- 
served in FAB-MS implied the presence of two peptide fragments(—Gly—Gly—Pro-, 
-Pro~Phe-Pro-Gly—). The combination of these results led to the assignment of 1 as 
cyclo(Gly,—Pro,-Phe—Pro,—Gly,—-Tyr—Gly,). 

To corroborate the proposed structure for stellarin A(1), 1 was, as shown in Scheme 2, hydrolyzed 
with a—Chymotrypsin, and the hydrolysate was purified by HPLC(ODS, 1/ 25cm, Ultrasphere) to af- 
ford a peptide(AE)[(M+1)*at 694]. The peptide showed positive reaction to ninhydrin. In the manual 
DABITC-PITC double coupling method, the sequence of the peptide was determined to be 
Gly-Gly-Pro—Phe-Pro—Gly—Tyr. The results metioned above further confirmed the structure assigned to 
stellarin A(1) by spectroscopic method. 


0 
N N 
N N 0 
0 
0 
HN, o D a- chymotrypsin 0 HN, 
0 HOOC l 
N N 


0 


HO 


Scheme 2 enzymatic hydrolysis of stellarin A with «—chymotrysin 


Unambiguous assignments of the 'H, C NMR signals of 1 were carried out by means of 
2D-NMR techniques includig 'H-'H COSY, TOCSY, HMQC, HMBC. 


EXPERIMENTAL 


General. Optical rotation was measured in MeOH. UV spectrum was measured in EtOH. IR: KBr 
disc. 'H, "°C and 2D-NMR spectra were recorded at 600MHz in DMSO-d, using TMS as int. std. 

Plant material. The fresh roots of S. yunnanensis Franch. were collected from Kunming, China in 
June, 1992 and identified by Prof. Z. Y. WU. A voucher specimen is deposited in the Herbarium of the 
Kunming Institute of Botany. 

Extraction and isolation. The fresh roots of S. yunnanensis Franch. were extracted with MeOH under 
reflux. After removal of solvent by evapn. the combined extracts were suspended in H,O, extracted with 
petroleum benzene, EtOAc and n-Bu-OH, respectively. After being washing with H,O, the EtOAc extract 
was evapd in vacuo to give a residue(37g). The residue was submitted to column chromatography on silica 
gel, eluting with CHCI, containing increasing proportion of MeOH. Fractions were monitored by TLC. 
The compound was further purified by column chromatography on silica gel to afford a cyclopeptide 
named stellarin A(180mg, 0.02%). 
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Stellarin A(1), C,,H,,O,N,, amorphous powder, negative reaction to ninhydrin, [«]5-11.4(c 0.696, 
MeOH). UVAE'O4nm(loge): 203(4.56), 275(3.25), 283(3.18). IRvsBicm™!: 3300, 1650, 1525, 
1470. FAB-MS m / z(%): 676[(M+1)*, base peak], 471, 455, 429, 387, 277, 199. HRFAB-MS: 
676.309, calcd for C34,H,,O,N,, found. 676.315. 'H NMR(600MHz, DMSO-d, TMS, dppm): Gly,: 
9.150(d, 3.6, Hy), 4.050(d, 14.4, H,,), 3.409(d, 14.4, H,,); Gly,: 8.945(d, 4.8, Hy), 3.950(dd, 6.5, 13.2, Hy), 
3.319(ca, over, Haa); Gly3: 7.962(d, 7.2, Hy), 4.280(ca. over, H,;), 3.561(d, 16.2, H,,); Phe: 7.593(d, 9.6, 
Hy), 4.963(m, H,), 2.990(d, 13.2, Hg), 3.370(d, 13.2, Hg), ArH: 7.202-7.428; Tyr: 7.662(d, 10.2, Hy), 
4,462(dd, 6.6, 3.2, Ha), 2.888(6.6, 13.5 Hy), 2.635(7.4, 13.5, Hp), ATH: 6.579-6.952; Pro,: 4.263(m, H,), 
1.751(m, Hp, 1.503( m, Hp), 1.519(m, H,,, 0.739(m, H,,), 4.609(t, 7.2, Hg), 3.403(ca, over, Hs); Proz: 
4.215(dd, 7.8, 4.2, H,), 2.161(m, Hy), 1.880(m, p), 2.085(m, H,,), 1.873(m, H,2), 4.252(m, H), 3.924(m, 
Hs). VC NMR(600MHz, DMSO-d,, TMS, dppm): Gly,: 168.21(C =O), 41.86(C,); Gly,: 168.45(C =O), 
42.60(C,); Gly: 170.43(C=0), 41.32(C,); Tyr: 170.33(C=0), 56.09(C,), 38.32(C,), 126.99(C,), 115.02, 
155.88, 129.81; Phe: 170.43(C=O), 51.04(C,), 36.58(C,), 137.31(C,), 128.19, 129.36, 126.51. Pro: 
170.23(C =O), 59.70(C,), 29.01(C,), 22.57(C,), 46.54(C,). Pro; 172.25(C=Q), 60.69(C,), 29.07(C,), 
24.74(C,), 47.98(C;). 

Amino acid analysis of stellarin A(1) . In a routine method, amino acid analysis of the hydrolysate 
prepared from stellarin A(1) with 6 mol / L HCI by heating at 1107 for 24h in a sealed tube exhibited the 
presence of glycine(3 eq.), proline(2eq.), phenylalanine(1 eq.) and tyrosine(1 eq.). 

Enzymatic hydrolysis of stellarin A(1) with «—Chymotrypsin: 0.4 mg of a-Chymotrypsin was sus- 
pended in 1 ml of 4.2 mg of stellarin A(1) in 0.2 mol / L N—methylmorpholine acetate buffer (pH 8.1). Af- 
ter blended fully, the mixture was incubated at 38€ until the reaction mixture showed positive reaction to 
ninhydrin on TLC. The reaction mixture was purified by HPLC (ODS, 1/25cm, Ultrasphere), eluted 
with MeOH-H,0O (6:4) to afford a peptide(AE)[1.4mg, (M+1)*at m/z 695, ninhydrin reaction(+)]. In 
the manual DABITC-PITC double coupling method, it was determined to be 
Gly-Gly-Pro—Phe—Pro—Gly-Tyr. 
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